Systematic comparison of drug-tolerant assays for anti-drug antibodies in a cohort of adalimumab-treated rheumatoid arthritis patients.
Drug interference complicates assessment of immunogenicity of biologicals and results in an underestimation of anti-drug antibody (ADA) formation. Drug-tolerant assays have the potential to overcome such limitations. However, to which extent drug-tolerant assays provide an unbiased picture of the antibody response to a biological is unknown. In this study, we compared the measurement of ADA to adalimumab in 94 consecutive adalimumab-treated rheumatoid arthritis patients using the traditional antigen binding test (ABT) and four different drug-tolerant assays, the Ph-shift anti-Idiotype Antigen binding test (PIA) and three newly developed assays for this study: an acid-dissociation radioimmunoassay (ARIA), a temperature-shift radioimmunoassay (TRIA) and an electrochemoluminescence-based assay (ECL). Our results indicate that drug-tolerant assays provide a fairly consistent view on the antibody formation: quantitatively, the results from all four assays correlate well (Spearman r > 0.9). However, the percentage of ADA-positive patients ranges from 51 to 66% between assays, with the ARIA identifying the highest number of patients as positive. These differences are largely due to patients making low amounts of ADA; if ADA levels were above ca. 100 AU/ml, a patient was identified as positive in all four assays. Adalimumab concentrations were significantly lower in ADA-positive samples. Taken together, the results indicate that these different drug-tolerant assays provide a similar and reasonably consistent view on ADA responses, which however, breaks down at the lower end of the detectable range, and highlight that ADA is best reported quantitatively. Furthermore, if an even more sensitive drug-tolerant assay could be developed, one would probably find additional positive samples that will predominantly contain very low levels of ADA.